15 good premorbid paranoid acute schizophrenics, IS poor premorbid nonparanoid acute schizophrenics, and IS attendants, all males, estimated stimulus size after receiving (a) 10-sec. and (b) 100-msec. presentations of the standard, also (c) 10-msec. blank flashes instead of the standard. Choices were then made from a group of variable-sized stimuli. As expected, good paranoids, normals, and poor nonparanoids tended to low, intermediate, and high estimation levels, respectively. Contrary to eye-movement interpretation, patient groups differed under the 100-msec. presentation. Lowered estimation level with this presentation suggested stimulus redundancy interpretations. No differences with the blank flash ruled out a simple size-preference response bias. Equal proportions of "hits" among groups indicated that error distributions rather than error frequencies accounted for the results.
A recent theoretical formulation of scanning behavior in schizophrenia (Silverman, 1964a) has been developed in part from Piaget's theory of perceptual development. This theory involves eye movements as a critical mechanism in the estimation of size. Young children, according to Piaget's centration concept, tend to fixate visually on a dominant stimulus and have relatively few eye movements. The result is size overestimation. As development proceeds, however, the child increasingly shifts his focus about the visual field. This "decentration" decreases overestimation until, in adulthood, no consistent size-estimation errors are found (Piaget, 1950) .
The eye-movement interpretation has been given some corroboration by Gardner and Long (1962) . They found that extensive scanners (who repeatedly look from one part of the visual field to another) showed either minimal overestimation or underestimation. Minimal scanners, on the other hand, overestimated size.
In describing the importance of this notion to schizophrenia, Silverman referred to work by Harris (1957) and himself (Silverman, 1964b) . Using stimuli of varying thematic content, Harris found that good premorbid schizophrenics underestimated size, poor pre-1 Acknowledgment is offered the staff and patients of Central State Hospital, Nashville, for their cooperation in the study. Acknowledgment is also offered for the assistance of James David Saul. morbid schizophrenics overestimated size, and normals had no significant deviation from accurate estimation. Silverman (1964b) found that paranoid schizophrenics underestimated and nonparanoid schizophrenics overestimated size.
Following publication of Silverman's formulation, Davis, Cromwell, and Held (1967) investigated size estimation among acute schizophrenics, classified according to premorbid adjustment and paranoid symptomatology. They found that good premorbid paranoid schizophrenics underestimated size, while poor premorbid paranoids, good premorbid nonparanoids, and poor premorbid nonparanoids overestimated in increasing degrees, respectively. This supported the findings of Harris and of Silverman. It also demonstrated the independent contribution of the two classification variables.
The method used by Davis et al. (1967) departed from the classical methods of size estimation and is worthy of note. The Ss were presented a standard stimulus followed by six comparison stimuli. From these, they were asked to choose the one that matched the standard in size. However, no exact match was possible. Therefore, Ss were forced to over-or underestimate on individual trials. It was assumed that, while this procedure would increase the sensitivity of the multiplechoice technique, accurate matching would be reflected by a canceling out of over-and underestimations.
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Although the extremely deviant size estimations in schizophrenics have been attributed to eye movements, the eye-movement interpretation has not been carefully tested. The findings of Gardner and Long demonstrated only the concurrence of eye movements with particular errors of size estimation. No one has demonstrated that eyemovement characteristics are a necessary condition for these errors to occur. Therefore, it is possible that eye movements are a secondary or enhancement phenomenon and that size-estimation deviations may be a function of a separate process.
The present study was designed to investigate whether eye movements during the standard-stimulus presentation are a necessary condition for size-estimation errors in schizophrenics. To do this, the typical 10-sec. exposure of the standard stimulus was compared with a 100-msec. exposure. It was assumed that the latter procedure allowed neither excessive scanning nor fixation.
The present study also examined the possibility of response bias in schizophrenic and normal 5s. Size preferences may possibly occur among choice stimuli regardless of the size of the standard. The Davis et al. (1967) procedure, which allowed no choice stimulus to be the same size as the standard, may have exaggerated this response bias. In no previous size-estimation study in schizophrenia has this been examined. In the present study, response bias was investigated by presenting the choice stimuli following a 10-msec. blank flash instead of the standard.
METHOD Subjects
Fifteen good preraorbid acute paranoid schizophrenics, IS poor premorbid acute nonparanoid schizophrenics, and IS hospital aides in a local state hospital were studied. All 5s were male. Premorbid adjustment was determined by the Phillips (19S3) Prognostic Rating Scale. Paranoid and nonparanoid classification was based upon local psychiatric diagnosis. Cases with questionable diagnosis were not included. All patients had been hospitalized less than 3 yr. and were on standard dosages of phenothiazine drugs. Other descriptions of the patients are presented in Table 1 .
Apparatus
The apparatus consisted of a Kodak Carousel slide projector, a Lafayette tachistoscope shutter ' mechanism in front of the projector lens, eighteen 2 X 2 in. slides containing the stimuli, and a 40 X 40 in. projection screen. The size-estimation stimuli on the slides were the same line drawings used by Harris (19S7) . Each of the six standard-stimulus slides contained a single line drawing. Four of these were mother-son scenes of dominance, overprotection, rejection, and acceptance, respectively. The remaining two were a square and a tree-bush scene.
For each standard-stimulus slide there was one slide with choice stimuli. This contained six replicas of the standard with varying sizes of 87, 90, 95, 10S, 110, and 113% of the area of the standard. These six replicas were arranged randomly on each slide in two rows of three each. Thus, with the standard in the fourth ordinal position, the comparison stimuli were in ordinal positions 1, 2, 3, 5, 6, and 7. Besides the six standard and six comparison slides, the remaining six slides contained identical fixation spots.
Procedure
After entering the partially darkened experimental room, S was seated in a chair S ft. from the projection screen. He was then given the following instructions:
First, I'm going to tell you about a picture and then I'll show it to you. I want you to get an idea of its size, because next I'll show you six pictures just like the one you saw first, except they will be different sizes. I want you to tell me which one is the same size as the one you saw first. Also, I'm going to change the length of time I show you the first picture. Sometimes you will see it for a fairly long period of time, sometimes for a short amount of time, and sometimes only for a very short amount of time. If you're not sure of your answer at any time, I'd like you to guess.
Next, a slide with a fixation point was presented, and S was instructed to focus his attention on the spot.
Second, the content of each standard stimulus was described in a manner identical to the procedures of Harris (19S7) and Davis et al. (1967) . Third, 5 was given a verbal ready signal. Fourth, the standard stimulus was presented for the prearranged period of time exposure. Fifth, the corresponding comparison-stimulus slide was presented, and 5 was asked to choose the figure which was the same size as the one on the previous slide. Following this, a fixation slide reappeared, the response was recorded, and the procedure was repeated for the next stimulus. Each 5 was given 18 trials, 3 for each of the different stimuli. The 3 trials on each stimulus differed as a function of the amount of time the standard stimulus was exposed-10 sec., 100 msec., and 0 sec., respectively. The latter condition consisted of a 10-msec. flash in which no slide was projected. The trials were presented with the stimuli in random order within each of three blocks of six trials each. Time of exposure of the standard stimulus (0, 100 msec., 10 sec.) was varied randomly from trial to trial so that each stimulus was presented once with each of the three time exposures.
Responses were scored according to the ordinal size (1, 2, 3, $, 6, or 7) of S's choice.
• 
RESULTS
The main analysis was a 3 X 3 X 6 mixed analysis of variance with S classification as a between effect and exposure time and thematic content as within effects. As can be seen from Table 2 , thematic content was found to interact significantly with 5 classification (p < .05) and exposure time (p<.0l). These interactions limited the generality of the main-effects analysis, which indicated significance for thematic content (p < .01) and near significance for S classification (p = .10).
In order to break down the analysis and describe the interactions, two approaches were used. First, the thematic-content dimension was collapsed, and the cell-to-cell differences in the resultant 3X3 data table were examined. Second, a 3 X 3 mixed analysis of variance with 5 classification as a between effect and exposure time as a within effect was performed for each level of thematic content.
The first approach to breaking down the initial overall analysis, wherein the data of the different thematic contents were combined, allows a comparison of S groups. The mean levels of size estimation as a function of 5 groups and exposure time may be viewed in Figure 1 .
The differences between all pairs of ordered means were examined by the Newman-Keuls test. The mean size estimation of the good premorbid paranoid schizophrenics under the 100-msec. exposure condition (3.60) was significantly lower than all other means (p < .05). The next lowest mean score, the good premorbid paranoid schizophrenics under 10-sec. standard-stimulus exposure (3.90), was significantly lower than the mean score of the poor nonparanoid schizophrenic Ss at both the 10-sec. and 100-msec. exposures. All other mean scores (3.96, 4.02, 4.07, 4.22, 4.28 ) differed only from the mean sizeestimation level of the poor premorbid nonparanoid group under the 10-sec. exposure condition (4.76). With reference to the questions raised in the introduction: (a) good paranoids and poor nonparanoids differed significantly from each other in both the 10-sec. and 100-msec. exposure conditions; (b) no significant differences occurred among the .43 three S groups in the zero-time condition; (c) a. significant lowering of size-estimation level occurred in both patient groups in the 100-msec. as compared to the 10-sec. condition.
The analysis for each of the six kinds of thematic content revealed that no significant differences existed for the square, tree-bush, and rejection scenes. For the acceptance and dominance scenes, exposure time was significant (p < .OS, p < .01, respectively), with the 100-msec. condition producing the lowest size-estimation levels in each group. For the overprotection scene, while 5 classification was found to be significant, a significant interaction was found between S classification and exposure time (p < .05). A breakdown of this interaction was performed by examining, with orthogonal comparisons, S classification separately at each level of time exposure. In each case, 5 classification was significant. Since differences in S groups at the zero-time-exposure level would indicate either a response set or chance difference among groups, an analysis of covariance was employed to partial out differences existing at the zero-time condition. The subsequent analysis on adjusted scores indicated that the between-groups differences were still significant (p < .01). These findings indicate that the interaction was a result of the fact that the differences between groups were larger at the 10-sec. and the 100-msec. levels than at the zero level.
To examine the existence of response bias and size-estimation error in the control conditions (all groups under the zero-timeexposure condition and the normal control group in all time conditions), the null hypothesis-mean size estimation equals 4 (veridicality)-was tested. In each case, the null hypothesis could not be rejected.
Finally, the proportion of "hits" was compared for the three groups. A hit was defined as a choice of stimulus in ordinal positions 3 or S. Since the choice of these stimuli represents minimal error, the frequency of these choices gives an index of the perceptual accuracy of the three groups. As may be seen from Table 3 , there were no appreciable differences between the groups on this measure.
DISCUSSION
The present study, using a new sample of Ss, supports the findings of Davis et al. (1967) that good premorbid paranoid acute schizophrenic males tend to underestimate stimulus size, and poor premorbid nonparanoid acute schizophrenic males tend to overestimate stimulus size.
In interpreting size-estimation data in schizophrenic and normal Ss, it appears that size-preference response bias should not be considered as an important factor. The present results yielded no significant sizeestimation response tendencies when the tachistoscopic blank flash was presented prior to the comparison stimuli. Also, it was demonstrated that the multiple-choice procedure used here does not create size-estimation errors in normal 5s. Thus, the positive findings may be attributed to characteristics of the schizophrenic subgroups with an increased measure of confidence.
The results of the hits analysis suggest that an interpretation of the size-estimation errors of subgroups of schizophrenics in terms of "perceptual efficiency" is not tenable; that is, the number of most-accurate responses (or hits) is comparable in all three groups studied. The difference among the groups must be explained in terms of the distribution of errors rather than error frequency.
With reference to the thematic-content dimension it should be noted that the present results differ from those of Harris (1957) , Webb, Davis, and Cromwell (1966), and Mehl (1966) . All three prior studies found patient groups to differ on dominance and rejection scenes. In addition, Mehl and Harris found differences with the overprotection stimulus, and Webb et al. found a trend in this direction. Finally, Harris found differences in the acceptance scene as well. The present study agrees with prior ones only in the absence of group differences on the square and tree-bush stimuli. Significant group differences were found only on the overprotection scene. Mehl, who performed repeated testings with the size-estimation stimuli, found marked sequence effects; good premorbid paranoids responded differentially to thematic content only after they had shown an initial absence of such response. Since various studies have used different procedures of presenting the Harris stimuli, since no study has used different physical stimuli of the same thematic content, and since sequence effects have not been thoroughly explained, the meaning of thematiccontent findings must remain inconclusive.
The major finding of the present study is that in every group the mean size estimation under the 10-sec. exposure was higher than under the 100-msec. exposure. In the patient groups this tendency was significant in each case. These findings make the eye-movement explanation of size-estimation deviancies untenable. If eye movements were the crucial factor, then the greater size-estimation deviations would occur with the 10-sec. presentation for both the good premorbid paranoid and the poor premorbid nonparanoid schizophrenics. However, only in the poor premorbid nonparanoid group did this occur. The good premorbid paranoids showed their greatest errors in the 100-msec. condition where no opportunity for repeated visual fixations was present.
If replicable in future research, perhaps the most important consequence of the present study is the finding that increased presentation time raises the level of size estimation. It appears that this unpredicted finding may be interpreted in terms of Pribram's 2 stimulus redundancy construct. According to this construct, size-estimation level increases as a function of the redundancy level of the field in which it is being presented. Redundancy may be achieved by either temporal or spatial repetition of homogeneous or unchanging stimulation.
Applied to schizophrenics, three interpretations may be made of research findings. First, 10-sec. stimulus exposure, as compared to 100-msec. exposure, increases redundancy level sufficiently to increase general size-2 K. Pribram, personal communication, 1966. estimation level. Second, with presentation time and homogeneity of the field held constant, eye movements vary the stimulus input and thus reduce the redundancy of the field. Consequently, increased eye movements decrease size-estimation level. It is notable that Gardner and Long (1962) found that eye movements are negatively correlated with size-estimation level, and that 5s trained to maintain a single visual fixation increased in size-estimation level as a function of increased presentation time from 1 to 4 sec. Third, different subgroups of schizophrenics differ from normals in their base-line redundancy levels. The poor premorbid nonparanoid schizophrenic may be hypothesized to have a high redundancy level. The good premorbid paranoid schizophrenic may be hypothesized to have a low redundancy level. Differences in scanning behavior may be hypothesized as one, but not the only, mechanism for maintaining these levels.
